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ABSTRACT 

The genus Bullata Jousseaume, 1S75 is revised based on con- 
chological characters. All known living species are endemic to 
Brazil. Two new- species are herein described. B gucrrinii and 
B analuciae. Bullata gucrrinii is most similar to B largillicri 
(Kiener, 1841) as both have an enlarged second cohnnellar pli- 
cation which overrides and fuses with the first, but diliers in 
having a darker coloration, wider aperture, and spire only 
slightly apparent. Bullata analuciae has similar color pattern to 
B largillicri , but differs in having dearly separate first and 
second colnmellar plications, a generally larger, thinner shell, 
a broad aperture and noil-denticulated lip. The other 4 known 
species are described and discussed and a kev lor identification 
is presented. A cladistie analvsis of Bullata was made using 22 
conchological characters (53 states). The single most parsimo- 
nious tree obtained (length 37, Cl — SI, RI = (S9) is as follows: 
( B bullata ( B analuciae ({B largillicri , B. gueninii) {B lila- 
cina , B matthcw.ri)))). The monophyly of the genus is sup- 
ported bv 8 svmapomorphies. 

Additional key uords Volutoidea, Neogastropoda, new spe- 
cies, Brazil, phvlogenv 


INTRODUCTION 

The genus Bullata Jousseaume, 1875 includes species 
that live in tropical waters from the intertidal down to 
70 m. Recent species of the genus, as it is currently 
defined (Coovert and Coovert, 1995), are endemic to the 
continental shelf off Brazil. Vet, its fossil record can be 
traced to the Miocene of Trinidad (Matin', 1925) and 
the Mio — Pliocene of the southeastern United States 
(Redfield. 1870; Olsson, 1916). 

As with most Marginellidae, throughout its taxonomic 
history, species of Bullata were earlier referred to the 
genus Marginalia Lamarck, 1799. The genus was first 
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dilferentiated as a group bv Svvainson ■ 1833) who erect- 
ed the genus Volutella. a name preoccupied, however, 
bv Volutclla Perrv, 1810 ( = Va.su m Re tiling. 179S ). This 
designation was, nonetheless, widely used. In 1875. Jous- 
seaume established Bullata as a replacement name for 
Volutclla but put too much emphasis on the involute 
spire as a diagnostic character for included species 
Thus, in Jousseaumes monograph, the genus was used 
to encompass species that later were assigned to other 
genera and families, such as Cdosia Gray. 1857. Pnmum 
Herrmannsen, IS51, Cnfptospira Hinds, 1844, Granu- 
lina Jousseaume, 1888; Gihbenda Svvainson, 1840; Per- 
si ci da Schumacher, 1817 itlie last 3 genera belong in the 
Cvstiscidae). Coovert and Coovert (1995k in their recent 
taxonomic revision of the Marginellidae and Cvstiscidae. 
provided a more refined diagnosis of the genus. 

Similarly to what probably occurs with other margi- 
nellids, the two new species described herein have elud- 
ed Brazilian malacologists for a long time due to their 
limited ranges and subtly different conchological char- 
acters. Both species could easily he mistaken for Bullata 
largillicri (Kiener, 1841 ) due to somewhat similar color 
patterns. 

This work is part of an ongoing revision of the Bra- 
zilian Marginellidae In the senior author. Institutional 
abbreviations used are: ANSP: Academy of Natural Sci- 
ences of Philadelphia, Philadelphia; BM Ml The Nat- 
ural Histon, London BMSM The Bailey- Matthews 
Shell Museum, Sanihel, Florida. GAC collection of Gary 
A. Coovert; IBUFRJ: Instituto de Biologia /Universidade 
Federal do Rio de Janeiro. Rio de Janeiro; MNHN Mu- 
seum National d llistoire Naturellc, Paris, MNRJ: Mu- 
seu Nacional/Universidade Federal do Rio de Janeiro: 
MORG: Museu Oceanografico Prof Eliezer de Carval- 
ho Rios* . Rio Grande; MZUSP: Museu de Zoologia 
Universidade de Sao Paulo, Sao Paulo; PMC : collection 
of Paulo Marcio S. Costa, Rio de Janeiro; USNM: Na- 
tional Museum of Natural History. Smithsonian Institu- 
tion. Washington. 
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SYSTEM ATI CS 

Family Marginellidae Fleming, 1828 
Subfamily Marginellinae Fleming, 1S28 
Tribe Prunini Coovert and Coovert, 1995 
Genus Bullata Jousseaume, 1S75 

Bullata Jousseaume. 1S75: 167, 250, twmcn novum for Volu- 
tclla Swainson. 1833 ( non Volutella Peny, 1810) 
Marginclla {Volutella) Swainson, 1833: (2)1. Marginclla pi. 1 
[type species Marginclla bullata Lamarck, 1322 = Voluta 
bullata Bom, 1778; original designation] (non Volutella 
Pern, 1810) 

Gibberulina Monterosato, 1884:139 (see Coovert, 1987: 27, for 
further details). 

Typ e species: Voluta bullata Bom, 177S; bv tautono- 
my. 

Diagnosis: Shell moderately large to ver\ large for 

family, colored with bands or other patterns, narrow ly to 
broadly obovate; spire immersed or nearly so; lip thick- 
ened, denticulation usually present, absent in some; pos- 
terior end of lip arched above apex; external varix pre- 
sent; varix groove adjacent to body whorl, distinctly col- 
ored; siphonal notch absent; parietal callus present to 
nearly obsolete in t\pe species; columella with 4 strong 
plications occupying less than half the aperture but not 
crowded in anterior direction. 

Description: Shell 14-98 mm in length, narrowly to 

broadly obovate (length: width ratio 1.53-1. S3); surface 
glossy, unsculptured, with 4—5 whorls. Color pattern 
composed of indistinct darker spiral bands, with or with- 
out rows of irregular white spots. Spire immersed to very 
low and apparent, often covered bv callus. Protoconch 
apparent to completely concealed. Outer lip moderately 
to heavily thickened, internally denticulated or smooth, 
with a distinct, colored external varix, particularly strong- 
ly colored in varix groove adjacent to the body' whorl. 
Lip with or without a distinct, flattened, beveled area in 
anterior direction. Aperture narrow' to moderately 
broad, wider in anterior direction, some species with an 
obscure to distinct trough or siphonal ‘gutter” (best seen 
in apical \iew). Parietal callus nearly obsolete to strongly 
developed; posterior callus nearly obsolete to strongly 
developed; left antero-ventral callus extending from the 
anterior end of varix to level of third plication, often 
resembling a fasciole. Columella straight to concave, 
with 4 strong plications; plications subequal, or the first 
and/or second strongly developed, sometimes fused; 
third and fourth plications confined to aperture or slight- 
ly emerging, distal ends truncate or gradually diminish- 
ing. Space between plications increases in posterior di- 
rection. fourth plication often remote. Plication angle in- 
creasing in posterior direction relative to longitudinal 
axis. 

Remarks: Several authors (see species svnonvmv lists, 

<}. f ) have variously combined Bullata and Closia Gray, 
1857, apparently based on the superficial resemblance 
of shell shape, especially that of B lilacina (Sowerhv, 


IS46). Closia differs in a number of conchological char- 
acters, chiefly the very’ thin, very sharply formed plica- 
tions that are strongly crowded in anterior direction. 
Bullata , on the other hand, has much thicker, rounded 
plications that are not nearly as crowded in anterior di- 
rection. The labial denticulation of Closia is sharply, reg- 
ularly formed and widely spaced (i.e., separated bv a 
distance greater than the thickness of a denticle). The 
labial denticulation in Bullata is irregularly formed and 
crowded or nearly absent. The columella in Closia is 
concave, resulting in a sinuous outline, while in Bullata 
the columella is more straight. Closia has a much more 
completely immersed spire and a tendency toward a 
much lighter shell. Closia is probably closely allied to 
Ovaginella (Coovert and Coovert, 1995: 87) and thus in 
the Austroginellini. Bullata has an oesophageal caecum 
just posterior to the nerve ring, type 6 radula (Coovert 
and Coovert, 1995: 56-57), and lacks the Valve of Lei- 
blen, character states that allocate the genus placing it 
in the tribe Prunini. Also, these genera are restricted in 
their biogeographv to specific oceanographic basins: Bul- 
lata to Southern West Atlantic and Closia to the Indian 
Ocean (Coovert and Coovert, 1995: 87). Thus, we con- 
sider Closia to be a separate and unrelated genus, which 
includes C. sard a (Kiener, 1834) as the type species, as 
well as C. majuscula (Martens, 18S0) and C. ptinccps 
(Sowerby, 1901). 

Cnjptospira angustata (Sowerhv 1846) w r as included 
in Bullata bv Jousseaume (1875: 251), due to the im- 
mersed spire. But most species of Cnjptospira can be 
differentiated by their much stronger fasciole-like callus, 
much stronger and more numerous columellar plications 
that occupy more than half the aperture, and extensive 
callusing posterior to varix. Thus we consider Cnjpto- 
spira to be a separate genus with a separate origin but 
within the Prunini, with distribution restricted to the 
Imlo- Pacific Region (Coovert and Coovert, 1995: 93). 

Although described as Bullata lipci Clover, 1990, we 
agree with Lipe and Sunderland (1991:15). and consider 
this a species of Pntmnn , probably a close relative of 
Pnuiuni rostratmu (Redfield, 1870). The narrow shape 
of the shells, the ventral area of the body whorl just 
posterior to the plications, which is built up bv callus 
and forms a groove just posterior to the first plication, 
and the verv reduced, remote fourth plication, are very 
similar in these two species. Also both species are from 
the Yucatan region of Mexico. The involute shell of 
Pntnum lipci (Clover, 1990) with the posterior end of 
the lip arching above the spire, represents a combination 
of shell traits that appears in other marginellid genera 
and, although present in Bullata , is not a diagnostic char- 
acter this genus. 

Bullata gueninii new species 
(Figures I, 7, 10) 

Diagnosis: Color pattern of irregular, squarish cream 

spots; spin* slightly but distinctly apparent, extremely 
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Figures 1—6. Bullata species in ventral and dorsal views. 1. Holotvpe of Bullata g uerrimi new species MXHJ (SIS. length 2/.0 
mm, width 16.5 mm. 2. Holotvpe of Bullata analuciac new species, MNRJ < 1S6, length 2i. 0 mm. width 1S.1 nun. 3. Bullata 
bullata (Bom, 1778), IBUFRJ 8471, length 82.1 mm, width 45.2 mm. 4. Bullata lar&llicri iKiener 1841 J. PMC 939, length 21.3 
mm, width 13.4 min. 5. Bullata lilacina (Sowerbv, 1546). PMC 476. length 24 5 mm. width 14.9 mm. 6. Bullata matthcusi van 
Mol and Tursch, 1967), PMC 937, length 39.0 mm, width 22.9 mm. 
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Figures 7-12. Bullatn species: spire, posterior labial insertion, and eoluinellar structures. 7, 10. Holotvpe of Bullata g urrrinii 
new species. 8, 11. llolotype of B. nnnlunac new species. 9, 12. B largillini (Kiener, IS41), PMC 939. 


low, dome-like, partially covered by posterior labial in- 
sertion and posterior parietal callus; aperture brown in- 
ternally, becoming paler toward the lip; first and second 
plications distallv fused, forming 1 strong plication ridge. 

Description: Shell of medium size (25-29 non in 

length), moderately heavy, obovate (length: width ratio 
1. hi -1.67. x — 1.639. s = 0.0199, n = 6), with approx- 
imately 4.5 whorls. (!olor pattern of irregular squarish 
cream spots, arranged in irregular ;L\iaI rows, on pur- 
plish-brown background, crossed by 4 indistinct darker 
spiral hands 1 near suture, 2 narrower ones at mid- 
section of hodv whorl, 1 near anterior end). Spire ex- 
tremely low, dome-like, slightly hut distinctly apparent. 
partialK covered bv posterior labial insertion and pos- 
terior parietal callus. Protoconch visible or partially so, 
dark-brown. Outer lip thickened internally, with distinct, 
heavy external varix, thinning abruptly in posterior di- 
rection. with indistinct flattened, beveled area thinning 
evenly in anterior direction labial denticnlation very 
fine, obsolete to indistinct, varix groove excavated. Outer 


lip brownish-white, darkening toward varix groove. Ap- 
erture narrow, slightly wider than lip thickness when 
measured vent rally, wider in anterior direction and 
somewhat angled at posterior end. Aperture brown in- 
ternally, becoming paler toward lip. Parietal wall convex 
with continuous ventral callus, thickening toward aper- 
ture, thinning abrupt lv along collabral line just outside 
aperture. Ventral callus extending in anterior direction, 
thinning hut smoothly joining left antero-ventral callus. 
Posterior callus forming rounded mound separated from 
posterior lip insertion b\ notch. Left antero-ventral cal- 
lus extending from anterior end of varix to level of fourth 
plication, with distinct furrow between second and third 
plications, and continuing as shaip, distinct, straight con- 
tinuation of varix. Ventral callus whitish brown. Coin 
mella slightly concave, plications somewhat strong. First 
plication much weaker than second, both distallv (used, 
forming I very strong plication ridge, separated from the 
parietal callus by distinct groove. Third plication stron- 
ger than fourth, weaker than plication ridge, extending 
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Figure 13. Geographic ranges of the living species of Bul- 
lata. 


slightly outside aperture; fourth plication confined to ap- 
erture. Space between plications increasing in posterior 
direction, with fourth plication somewhat remote (i.e., 
distance between third and fourth plications distinctly 
greater than distance between second and third). Third 
and fourth plications gradually narrowing distally. 

Type material; Holotype, MNRJ 78 IS (length 27.0 
mm, width 16.5 mm); Paratvpes: BM(Nll) 1096417 
(length 23.3 mm, width 14.2 mm); 1BUFRJ 10000 
(length 25.7 mm, width 15.4 mm); MN11N (length 29.8 
mm, width 18.3 mm); MZUSP 28849 (length 26.1 mm. 
width 15.7 mm); USNM 890896 (length 24.4 mm, width 
15.1 mm), all from 4t) km \E off Alcohaya, Rahia State, 
Brazil, 10-35 m. 

Type locality; Pedra da Lixa ( 1 7°4 1 .5' S. 03S°59‘ \V), 
Parcel das Paredes, 27 km E off Caravelas, Bahia State. 
Brazil, 5-15 m. 

Geographic range: Known from hpe locality, and, 

according to local fishermen, from reels around Ahrol- 
hos Archipelago (figure 13). 

Remarks: Bullata g uerrinii is most similar to Bullata 

largillieri (Kiener, 1841) in their color patterns and fused 
first and second plications (figures 10 12). But these 
species differ in their shell shape, general color, spire 


(figures 7, 9L ventral callusing, aperture width, shape of 
external lip, and shape ol the 1 third and lourth plications 
(figures 10, 12). 

Bullata guerrinii is eusilv distinguishable from B bul- 
lata, B lilarina (Sowerbv. IS46> and B nwtfhcusi (van 
Mol and Tursch 1967), bv its spotted color pattern, 
while the others have handed color patterns (figures 1 
6 ), 

For a summarx ol these differences, red < ‘ r to dichot- 
omous key iueluded later in this paper. 

Etymology: guerrinii-. species dedicated to Mr. Ricar- 

do Guerrini. 

Bullata analuciae new species 
( Figures 2, S, 11) 

Marginalia iClosia) largillieri . - Eisenherg, t9Si 126. fig. S 
(non Kiener. tS4l). 

Marginalia largillieri. — \hhott and Dance. 1986: 234. uiinmn- 
hered fig. (non Kiener, tS4Ii 
Bullata afl bullata — Leal. 1990. 244 
Bullata cl. largillieri — tape, 1991: 2-3. pi. 1, fig. 2. 

Bullata sp. 1, — Leal and Boucliet, 199). 23. 

Closia efi largillieri — Bozzctti, 1996: 54 unnunihered fig. 

Diagnosis; Golor pattern ol small irregular cream 
spots arranged in axial rows, evenly superimposed on 
caramel-brown background, crossed bv 4 indistinct dark- 
er spiral hands; labial dentienlatiou absent or reduced to 
very obscure undulations; aperture wide, broader than 
lip thickness when measured centrally: first and second 
columellar plications completely separate, subequal in 
size. Third plication is .subequal in size to first 2, fourth 
plication weaker and confined to aperture. 

Description; Shell small to medium (15-38 mm in 
length), obovate (leugthiwidth ratio 1.49-1.70, x = 
1.618, s = 0.0669, n = 18), yyith approximately 4 whorls 
Surface gloss v, without sculpture; color pattern ol small, 
irregular cream spots arranged in axial rows, evenly su- 
perimposed on caramel brown background, crossed In 
4 indistinct darker spiral bands (1 near suture, 2 narrow- 
er ones at mid-section of body whorl and I near anterior 
end). Spire almost completely immersed, flattened to 
slightly depressed, exposed hut covered by glassy trans- 
parent callus, partially covered bv posterior lip insertion 
and posterior parietal callus. Protoconeh partially visible, 
large, dark-brown. Outer lip thickened internally, with 
distinct external varix, thicker medially and thinner to- 
ward extremities, lacking distinct, flattened, beveled area 
in anterior direction; labial denticulation absent or re- 
duced to very obscure undulations; varix groove distinct- 
ly excavated. Outer lip white, externally darkening to 
bright brownish-orange in varix groove adjacent to body 
whorl. Aperture wide, broader than lip thickness when 
measured vent rally, curv ing in posterior direction, 
broadest in anterior direction. Aperture 4 internally me- 
dium-brown with lilac stain at anterior end. Parietal wall 
convex with thin ventral callus wash that is thicker at 
anterior and posterior ends. Posterior callus in fully adult 


Page 6 


THE WUTILUS, Vol. 115, No. 1 


shells forms peaked mound separated from posterior lip 
insertion bv distinct gap. Left antero-ventral callus ex- 
tends from anterior end of varix to level of third plica- 
tion, producing sharp, distinct, and straight continuation 
of varix. Columella slightly concave, plications slender. 
First and second columellar plications completelv sepa- 
rate, subequal in size. Third plication is subequal in size 
to first and second, fourth plication weaker and confined 
to aperture. Space between the plications increases in 
posterior direction, with fourth plication remote (i.e. dis- 
tance between third and fourth plication distinctly great- 
er than distance between second and third). Third and 
fourth plications gradually narrowing (list ally, ending in 
sharp points. 

Type material: Holotvpe, MNRJ 7186 (length 34.7 

mm, width 20.4 mm); Paratypes: ANSP 390361 (length 

32.8 mm, width 19.3 mm); ANSP 399366 (length 27.7 
mm, width 18.0 mm); ANSP 399995 (length 34.5 mm, 
width 20.4 mm); BM(NH) 1996071 (length 34.2 mm, 
width 20.9 mm); BMSM, 1006 (length 31.2 mm, width 

19.8 mm); 1BUFRJ S463Parat\pe 3 (length 37.2 mm, 
width 23.3 mm) 1BUFBJ 8464 (length 32.0 mm, width 
20.1 mm); MNHN. (length 30.7 mm, width 19.0 mm); 
MNRJ 7187 (length 28.1 mm, width 16.8 mm); MORC 
33311 (length 33 A mm. width 21.0 mm); MORG 33312 
(length 27.0 mm, width 1ST mm); MZUSP 2S243 
(length 31.6 inm, width 20.0 mm); USNM 880120 
(length 25.2 mm, width 16.9 mm), all from off Vitoria 
(20 20* S, 04000’ \V), Espirito Santo State Brazil, 60- 
70 m, trawled by shrimp fishing boats on muddv sand 
bottom; GAC M2S61 (length 33.6 mm, width 19.9 mm), 
off Vitoria, Espirito Santo State Brazil, 50-70 m, trawled 
by shrimp fishing boats on silts' sand; AMNll 213931 
(length 29.9 mm, width 18.0 mm), off Espirito Santo 
State Brazil, 50 m; AMNH 213930 (length 30.5 mm, 
width 18.2 mm); GAC M1426 (length 30.3 mm, width 
18.7 mm), both from off northern coast of Rio de Janeiro 
State, Brazil, 50 m, muddy bottom. 

Type locality: 01 f Vitoria (20 20 S, 040 '00 \V), Es- 

pfrito Santo State, Brazil, 60-70 m, trawled bv shrimp 
fishing boats on muddv sand bottom. 

Geographic range: From the northern coast of Rio 

de Janeiro State to the central coast of Espirito Santo 
State. Brazil (figure 13). 

Remarks: In color pattern B analuciac is most similar 

to B largillich and B. g ucrhnii , but tliev differ in shell 
shape*, spire form [ figures 6, 7, 8), ventral callusing, ap- 
erture width, shape and thickness of external lip, and 
columellar structure (figures 10, II. 12). 

Bullata analuciac is most similar, in shell shape and 
columellar structure, to B bullata, but thev differ in the 
color pattern, spire form, ventral eallusiug, and aperture 
shape and width. 

Bullata lilarina and B nwtthrwsi differ in color pat- 
tern and geographical range. 

Etymology: This species is dedicated to Ana Lucia 


Rodrigues Peixoto who first collected most specimens 
aboard shrimp fishing boats. 

Bullata bullata (Bom, 1778) 

(Figure 3) 

Valuta bullata Bom. 177S: 205-206. Type information could 
not he directly obtained, holotype formerly in the Musei 
Caesarei Vindobonensis, Vienna, but declared missing 
(Tomlin, 1917: 225); type locality: Indian Ocean [in error, 
endemic to Bahia State, Brazil]: Bom, 1780: 218; Tomlin, 
1917: 255. 

Marginalia bullata. — d'Orbignv, 1841 415; Sowerbv, 1846; 
401, pi. Ixxvii, figs. 158, 159; Petit. 1851: 55; Reeve, I860: 
52; Reeve, 1864. pi. 1 Redfield, 1S70: 225; Weinkauff, 
1879: 24, pi. 4, figs. 3, 4; Paetel. 1888: 191; Smith, 1945: 
71, fig. 950; Rogers, 1951 89, pi. 24, fig. 5; Dance, 1976: 
193, unnumbered figure. 

Valuta ovum Gmelin, 1791: 3443. 

Marginalia magna Swainson. 1822: appendix: 12. 

Marginalia {Vaiutalla) bullata — Swainson, 1833; Adams and 
Adams, 1853: 192; Trvon, 1882: 35, pi. 10, figs. 3, 4; Fi- 
scher, 1SS3: 602; Trvon, 1883: 173, pi. 55, fig. 61 
Marginalia ballangan Kiener, 1834; 27-28, pi. 9, fig. 43; Cat low 
and Reeve, 1845: 291; Reeve, I860. 52. 

Marginalia auviah Deshaves, 1853: 75 ( Explication das Planch- 
es); 1857-58: pi. 123, fig. 8, Redfield, 1870: 262. 

Bullata bullata. — Jousseauine, 1875: 250; Tomlin. 1317; 244; 
Coan, 1965: 189; Rios, 1970: 113, pi. 40; Oliveira at ai , 
1972: 14; Rios, 1975: 117, pi. 35, fig. 506 Wagner and 
Abbott, 1973; 22003; Rios, 1985:121, pi. 42, fig. 537; 
Convert, 1986a: 2; Coovert, 19S6b: 3; Coovert and Lee, 
1989: 4; Coovert and Coovert, 1990: 2, fig. 1 Rios. 1990: 
8, fig.; Lipe, 1991: 2, pi. 1 fig. 10; Rios, 1994; 147. pi. 48, 
fig. 638; Bozzetti, 1994 p. 54; Coovert and Coovert, 1995; 
92, fig. 66; Rosenberg, 1996, [gopher://erato.acnatsei.org: 
7 0/t )R 1 8 1 5753- 1 3 1 6546-/. wasp/, text/waspgoph .ext ] . 
Bullata ctiuian (Deshaves, 1853). — Jousseauine, 1875: 251 
Marginalia {Volutalla) ballangcri - Kobelt, 1378: 72. pi. 27, 
fig. 2. 

Marginalia {Bullata) bullata. — Thiele, 1929: 355, fig. 429: Ei- 
senberg. 1981: 129, fig. 14. 

Closia ( Bullata) bullata — \Venz. 1943: 1376. fig. 3892. 
Marginalia {Closia) bullata — Morretes, 1949: 104 
Marginalia bullata. — Santos. 1955: 113. unnumbered figure. 

Diagnosis: Shell large (3d— 101 mm), slender: color 

pattern ol numerous thin to verv thin darker spiral bands 
crossed by thin axial lines on rosv-gra\ background; ob- 
solete crenulation on outer lip; aperture wide, broader 
than lip thickness when measured centrally; ventral cal- 
lus reduced to obsolete wash. 

Description: Shell large (34-101 mm), smooth, elon- 

gated, narrowly ohovate (lengtlewidth ratio 1.51 1.96, x 
— 1 .83, s = 0.0946, n = 25), with about 5 whorls. Color 
pattern composed of numerous thin to very thin darker 
spiral bands crossed h\ thin, mostly pale or occasionally 
darker axial lines on rosy gray background (usually fading 
into pinkish tan with time, in museum specimens). Axial 
lines are apparently associated with incremental growth 
lines. Spire immersed and covered by a vitreous callus, 
sometimes visible, rarely partly covered by lip insertion. 
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which imparts flattened to depressed shape to posterior 
end of shell. Protoconch darker than earh teleoconch 
whorls, usually completely covered bv vitreous callus 
Outer lip thickened internally, with distinct external var- 
ix, thinner toward extremities, with an obscure, flat- 
tened, beveled area in anterior direction, and often 
abruptly thinned in anterior direction, labial denticula- 
tion usually reduced to obscure undulations, at most pre- 
sent as obsolete denticles. Yarix groove generally filled 
forming wide, rounded, or flattened shelf. Outer lip 
white, externally darkening to o ran gish -brown, especially 
on varix groove adjacent to body whorl. Aperture wide, 
broader than lip thickness measured vent rally, curving in 
posterior direction, broadest in anterior direction. Ap- 
erture internally brown, becoming white toward lip. Pa- 
rietal wall convex with thin ventral callus wash. Posterior 
callus nearly obsolete. Left antero-ventral callus extends 
from anterior end of yarix to level of third plication in 
gradual curve toward columella, resembling a fasciole. 
Columella slightly concave, plications slender to some- 
what heavy. First and second columellar plications sep- 
arate to fused distallv, subequal in size. Third plication 
is subequal in size to first and second plications, with 
fourth plication subequal to slightly weaker and confined 
to aperture. Space between plications increases in pos- 
terior direction, with fourth plication remote (i.e., dis- 
tance between third and fourth plication distinctly great- 
er than distance between second and third). Third and 
fourth plications gradually narrowing distallv 

Material examined: Tvpes of Marginclhi an ini De- 

shaves, 1853. MNHN unumbered. Bahia, Brazil; IB- 
UFB| 1540, off Salvador, Bahia State, Brazil 5-10 m. 
B. Lin hares col.; 1BUFRJ S471, off Salvador, Bahia 
State. Brazil, 5-10 m, B. Linhares col.; MZUSP 547, oil 
Salvador, Bahia: MZUSP 15686, Mar Grande, ltaparica, 
Bahia State, Brazil, G May, col. MZUSP 27267, off Sal- 
vador, Bahia State, Brazil. 

Geographic range: Endemic to Bahia State, Brazil 

(figure 13). 

Remarks: Bullata bullata is most similar, in size and 

color pattern, to B. nwtfhcwsi , but they differ in back- 
ground color, spire form, callus structure, aperture 
width, and labial denti dilation. In addition, their geo- 
graphical ranges are widely disjunct (figure 13). 

See remarks under B gucrrinii and B analuci(H\ and 
kev for comparison with B . bullata 

Bullata bullata differs from B largillini and B lila- 
cina in size, shell shape, color pattern, structure ol ven- 
tral callus, aperture width, and columellar structure. 

Apparent spire, yellowish coloration and smaller size 
in original illustration of Marginalia an ini Deshayes, 
1853 seemed to indicate that this species was a senior 
synonym of B matthcwsi But in examining tvpes, it be- 
came clear that thev were smaller discolored B bullata , 
two of them with atvpicallv apparent spires (but covered 
with callus). The broad medial white band shown in the 
original illustration was due to shell deterioration. This 


“variety" was later discussed bv Sowerbv 1846: 401. sp. 
104: pi. 77. figure 159' who did not mention Deshaves’s 
work. 

Bullata largillini (Kiener, 1841 1 
Figures 4,9, 12) 

Marginalia largillian Kiener. 1541 43—44. pi. 11 fig. 3. llo- 
lotvpe not found, tvpes were formerly deposited in Rouen 
M useum, hut are now missing (P. Bouchet, personal com- 
munication, 1998). Tvpe locality: Bahia. Brazil ‘ haie de 
Bahia" Kiener, 1841: 43, most probably Totlos os Santos 
Bay)]: Cat low and Reeve, 1S45: 292; Reeve, 1S60: 52; 
Reeve, IS64. pi. Y1 fig. 22 a. b; Redfield, 1870: 240; Tom- 
lin. 1917. 275; Dance, 1976; 195 unnumbered figure. 
Marginalia largillich — Sovverbv. 1546: 402, pi. Ixxviii. figs 
175, 179, 150; Paetel, 1553; 31. 

Marginalia largilliarii. — Petit. 1551. 52; WeinkaufT. 1579. 44 
pi. 5. figs. 2. 3; Rios anil Oleiro, 1965: 17. Oliveira at al. 
1951: 271 

Marginalia ( Yolutalla ) largillian. — Adams and Adams. 1553: 
192; Kobelt, 1575. 72, pi. 27. fig. 9. 

Marginalia ovum Reeve, 1564: sp. 59. pi. XVI II, fig. 59a, b 
Redfield, 1570 247; Weiiikaufl, 1579: 65, pi. 12. figs, 6. 
7; Paetel, 1555: 195 

Marginalia Pangilliatii. — Paetel, 1569: 35 
Closia largillan. — jousseaunie, 1575: 255 
Closia paras Jousseaunie, 1575: 255 ataman novum lor Mar- 
ginalia oimn Reeve. 1565); Tomlin, 1917: 257, 

Marginalia i Closia 1 largilliatii. — Trvon. 1552: 47. pi. 12. figs. 
77. 75. 

Marginalia I’argilliarti — Paetel. 1555: 194 
Marginalia \ Closia) largillian. — Morretes. 1949: 104. 

Closia largillian — Rios. 1970. 114, pi. 40: Rios. 1975. 117. pi. 

35. fig 505, Wagner and Abbott. 1975: 22005. 

Closia largillan - — Oliveira at al., 1972; 14. 

Parsicula { Closia ) largillian — Rios. 1955; 122, pi. 42, fig. 542. 
Pcrsicnla largillini . — Leal. 1990. 171 399. 417. 

Marginalia sp. 65, — Lipe. 1991: 2. pi. 1, fig. 12. 

Bullata largillian — Lipe, 1991: 2. pi. 1. fig. 3: Rosenberg, 1996 
[gopher://erato.acnatsci.org: 70 'OR 1 516546- 1 5 1 6945-/ 
.wasp/, text/vvaspgopl i ,c\t ] . 

Closia largilliatii. — Bozzeti. 1992: 10. 

Bullata largilliatii — R ios. 1994 147. pi. 45, fig. 639 

Diagnosis; Shell heavy, obovate to broadly obovate: 
color pattern of small, irregular cream spots arranged in 
axial rows, superimposed on light chocolate-brown hack- 
ground; spire completely immersed, covered bv poste- 
rior labial insertion and posterior parietal callus; labial 
denticulation sharp and distinct: ventral callus heavy 
continuous: aperture narrow: first and second plication 
distallv fused, forming very strong plication ridge. 

Description: Shell ol medium size (14—29 mm in 

length), heavy, obovate to broadly obovate lengtlnwidtli 
ratio 1.39-1.67. \ = 1.561, s = t), 0595, n = 25). Color 
pattern of small, irregular cream spots arranged in iixial 
rows, on light chocolate-brown background, crossed bv 
1-3 indistinct darker spiral bands (I near suture. 1 at 
mid-section of body whorl, and l near anterior end this 
latter sometimes absent). Spotting somewhat to distinct- 
ly reduced on dark spiral bands. Spire complete!) im- 
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mersed, partially to completek covered In posterior la- 
bial insertion and posterior parietal callus. Protoconeh 
not visible. Outer lip lieavik thickened internallv with 
distinct, lieaw external varix, thicker medially and thin- 
ner toward extremities, especially in posterior direction, 
with indistinct, flattened, beveled area in anterior direc- 
tion. labial denticnlation sharp and distinct, composed of 
approximately 24—36 denticles, varix groove excavated. 
Outer lip white, externally evenly colored a creamy 
brownish-orange, onlv verv slightly darker in varix 
groove adjacent to body’ whorl. Aperture narrow, nar- 
rower than lip thickness measured ventrallv. Aperture 
internally pale-brown. Parietal wall convex with contin- 
uous heavy ventral callus, thickening toward aperture, 
abrupt 1\ diminishing along collabral line just outside ap- 
erture, forming almost planar surface tangential to 
whorl. Callus extending to columella, next to distal ends 
of third and fourth plications. Posterior callus in fully 
adult shells forming rounded mound separated from 
posterior lip insertion bv distinct gap. Left antero-ventral 
callus extending from anterior end of varix to level of 
fourth plication, with distinct furrow’ between second 
and third plications and producing a somewhat rounded 
continuation of varix. Columella concave, plications 
heavy. First plication much weaker than second, distalk 
fused, effectively forming 1 very strong plication ridge, 
separated from parietal callus bv distinct groove. Third 
plication is slight h stronger than fourth, both slightly 
emerging from aperture. Space between plications in- 
creases in posterior direction, fourth plication not re- 
mote. Third and fourth plications abruptly truncated and 
expanded distalk, where they meet parietal callus. 

Material examined: IBUFRJ 8909. Rio do Fogo 

Beach, Rio Grande do Norte State, Brazil, L. Couto col.; 
MNRJ 5440, off Boipeba, Bahia State, Brazil; MNRJ 
IJSF 4 1 SO, Barra Beach, Salvador, Bahia State, Brazil; 
PMC 939, off Salvador, Bahia State, Brazil, B. Linhares 
col.; CAC M22I5, IBUFRJ 1469, off Itabapoana, Espfr- 
ito Santo State, Brazil. 

Geographic range: Rio Grande do Norte State to 

northern coast of Rio de Janeiro State, Brazil (figure 13). 

Remarks: See remarks under B g ucrrinip B aniilu- 

ci(U\ and B. bullata , and kev for a comparison with B 
largillian. 

Bullata lurgillicri is readily distinguished from B. lil- 
acina and B. nviiihcusi bv its distinctive color pattern, 
different columellar plications, and its more obovate 

shape. 

\ juvenile specimen examined (IBUFRJ 1469) shows 
second plication strongly angled toward and I used with 
the first, but plications are comparatively thin and sharp, 
and not yet heavily thickened. This juvenile shell has no 
external varix but it appears that it was just beginning to 
thicken the lip inside the aperture. Lip is thin, gradually 
beveled, and with a sharp edge, which is verv narrowly 
opaque white externally. There is no trace of parietal 
callus. 


Marginalia mum Reeve, 1865. renamed Closia paros 
Jonsseaume, 1875, seems to represent B largillian . giv- 
en mentions in the original description of its "curiously 
swollen'’ second columellar plication, immersed spire, 
narrow aperture, and denticulated lip. 

Bullata lilarina (Sovverbv, 1846) 

(Figure 5) 

Marginalia lilarina Sovverbv, 1S46: 402, pi. lvwiii, figs. 
176—177. llolotype, BM(NH) 1SS0.9.1S.2, type locality 
unknown Petit, 1851: 55; Reeve, 1865, pi. xiv; Redfield, 
IS70: 240; Weinkauff, 1879; 46, pi. 4. figs. 3, 4; Paetel, 
1888: 194; Matthews and Rios, 1967; 72 Kempt and Mat- 
thews, 1968: 93; Matthews and Keinpf, 1970; 5; Matthews 
and Matthews, 1979. 71; Abbott and Dance. 1936: 234. 
u nil u inhered figure. 

Marginalia ( Volutclla ) lilacina. — Adams and Adams 1 853: 192. 
Marginalia (Closia) lilacina. — Trvoii, 1SS2; 47, pi. 12, fig. SO. 
Marginalia {Volvanna) lilacina — Morretes. 1949. 105. 

Closia lilarina — Jonsseaume, 1S75: 255. Rios, 1970: 114, pi. 
40; Rios, 1975. IIS, pi. 35, fig. 509; Wagner and Abbott, 
1978; 22008. Bozzetti, 1992; 10. 

Pcrsicula lilacina — Oliveira at ai 1981 270. 

Pcrsicula ( Closia ) lilacina. — Rios, 1985: 121, pi. 42, fig. 538; 
Mello and Perrier. 1986; 133. 

Bullata lilacina — Lipe, 1991; 2. pi. 1. fig. 1; Rios, 1994. 147, pi. 
48. fig. 640; Rosenberg. 1996, [gopher://erato.acnat.sd. 
org:70/0R 1 SI 6945-1 SI 7292-/.wasp/.text/vvaspgoph.cvt]. 

Diagnosis: Shell broadly obovate; color pattern of 2 

pale-rose bands on rosv-brown background, outer lip 
white, externally pale- to dark-lilac; outer lip with dis- 
tinct, flattened, beveled area in anterior direction, 
abruptly thinning in anterior direction forming siphonal 
"gutter”; first plication somewhat higher in ventral pro- 
file. 

Description: Shell of medium size (19-33 mm in 

length) broadly obovate (lengtluvvidth ratio 1.39-1.59, x 
- 1.533. s = 0.0573, n = 25). Color pattern of 2 pale- 
rose medial spiral bands, and numerous, thin darker in- 
distinct spiral lines, crossed bv thin, mostly pale or oc- 
casionally darker axial lines on rosv-brown background. 
Spiral lines absent on medial spiral bands, usually fading 
in collection specimens. Axial lines apparently associated 
with incremental growth lines. Spire immersed, mostly 
covered bv callus, partially covered bv posterior lip in- 
sertion and posterior parietal callus. Protoconeh com- 
pletely covered to Barely visible, dark. Outer lip heavily 
thickened internallv, narrowing rather abruptly in ante- 
rior direction and in posterior direction, with distinct, 
flattened beveled area in anterior direction; abrupt an- 
terior thinning of lip effect iveh forming siphonal ‘‘gut- 
ter*’ (best seen in apical view). Labial denticnlation dis- 
tinct, fine to coarse, composed of approximately 20 den- 
tides. Varix distinct, heavy, varix groove deeply excavat- 
ed. Outer lip white, externallv pale- to dark-lilac, 
orangish-brovvn in varix groove adjacent to bodv whorl, 
Apert lire* narrow to moderately narrow, narrower than 
lip thickness when measured ventrallv, broadest at level 
of plications, narrowing in anterior direction. Aperture 
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internally lilac with lilac stain at anterior end. Parietal 
wall convex with continuous, moderatcK heavy ventral 
callus, thickening toward aperture, thinning along indis- 
tinct collabral line just outside aperture, reaching fourth 
plication, usually indistinctly transversely undulated, ex- 
tending to columella as a wash. Posterior callus in fully 
adult shells forming very loxv, rounded mound barely 
separated from posterior lip insertion by indistinct gap. 
Left antero-ventral callus extending from anterior end of 
varix to level ol third plication as lieaxx yvasli. somewhat 
resembling indistinct fasciole, xxith lilac coloration, and 
slight furrow between second and third plications. Col- 
umella slightly' concaxe, plications heayv. First and sec- 
ontl columellar plications completely separate, subequal 
in size, and slightly' stronger than third and lourth, first 
someyvhat higher in ventral profile (best seen in lateral 
yieyv). Third plication is siihetjnal in size to fourth, both 
slightly emerging from aperture. Space betxveen plica- 
tions increasing in posterior direction, yyith lourth pli- 
cation not remote. Third and fourth plications truncated 
and slightly expanded distallv. 

Material examined: AM Nil 194277. off Fortaleza, 

Ceara State, Brazil; MNR| 4175. Poyo Beach. Paraiba 
State, Brazil; MNRJ 11SL 4176, Camoeim, Ceara State, 
Brazil; PMC 476. off Fortaleza, Ceara State, Brazil; IB- 
UFRJ 8924. off Rio do Fogo, Rio Grande do Norte 
State, Brazil, 5-6 m, 04/1997; MZUSP 16339, off For- 
taleza, Ceara State, Brazil; MZUSP 29716, oil Fortaleza. 
Ceara State, P. Montouchet col., cx-piscc Amphichtlu/s 
cnjptoccutms (Valenciennes, 1837). 

Geographic range: Amapa State to Ceara State, Atol 

das Rocas, Brazil (figure 13). 

Remarks: Although B. lilacina has been reported 

from coast of Bahia (Rios. 1994), all specimens collected 
m Bahia that yve observed, yvere in fact bleached B lar- 
gillicri , a species easily recognizable by its columellar 
structure. 

The color pattern of B. lilacina in most preserved 
shells seems to consist of only 2 yvide yvhitish bands. The 
examination fresh -collected shells (IBUFRJ 8924) re- 
vealed thin and numerous spiral and axial lines, yy'hich 
apparently' fade yyith passing of time. 

Bullata lilacina differs from B matthewsi in the spire 
form, and structure of parietal callus and columella. For 
comparison yyith other species, see preyious remarks and 
key. 

Bullata matthewsi (van Mol and Turseh, 1967) 

(Figure 6) 

Marginalia {Pntnum) matihewsi van Mol anti Turseh. 1967: 
196-197, fig. 1, holotvpe: Stanford University 1 Paleo-Typc 
Collection 9856, type locality : oil Fortaleza. Ceara State*, 
Brazil, 36 in. cx-pisce Amphichtys cn/ptocciit ms (Valen- 
ciennes, 1837). 

Marginalia matthewsi. — Matthews and Rios, 1967 72; Kempt 
and Mattheyvs, 1968: 93; Muttlieyvs. 1968 218 Abbott and 


Dance 1986. 235 unnumbered figure; Matthews and 
Mattheyvs. 1979 71 

Pntnum matthewsi W’agnei and Abbott. 1978 22009 
Bullata matthewsi Rios 1970. 113. pi. 40. Rios. 1975 117. 
pi. 35. fig. 507 Rios. 1985 121 pi t2. fig. 538. Rios. 1990: 
9. unnumbered figure. Pipe. 1991: 2. pi. 1 fig. 1: Bozzetti. 
1994 54, fig. 1: Rios. 1991 I 17. pi. 48 fig 638; Rosen- 
berg, 1 996. | gopher: erato. acnatsci.org: 70 OR 1 8 1 7292 
1817 190- wasp- text Avaspgopli.cvt). 

Diagnosis: Shell moderately large; color pattern ol 

numerous thin to very thin taxvnv- to bmxvnish -orange 
spiral bands crossed bv numerous axial lines on pale- 
orange background: spire slightly but distinctly apparent: 
outer lip in anterior direction xvith very distinct, flat- 
tened, broadened. 1 reveled area and distinct anterior 
trough or siphonal “gut ter"; parietal xvall yyith continu- 
ous. thin but distinct, ventral callus; first columellar pli- 
cation distinctly larger and thicker than other 3. 

Description: Shell moderately large (39-53 mm in 

length), obovate (lengtlexyidth ratio 1.65-1 71. \ = 
1.681, s = 0.0211, n = 7). yyith 4.5-5 xxhorls Color 
pattern of numerous thin to very thin taxvnv- to broxvn- 
ish-orange spiral hands crossed bv thin, mostly pale or 
occasionally darker axial lines on pale-orange back- 
ground. Two medial spiral bands of less dense coloration 
present. Axial lines apparently associated \xith incremen- 
tal growth lines. Spire distinctly apparent, extremely loxv. 
dome-like, partially covered bv posterior lip insertion 
and to a limited extent bx posterior parietal callus. Pro- 
toconch mamillatcd, completely xisible. Outer lip thick- 
ened internally xvith distinct external varix. rather 
abruptly narroxved in posterior direction, with very dis- 
tinct, flattened, broadened, beveled area in anterior di- 
rection; abruptly thinning in anterior direction, effec- 
tively forming a distinct trough or siphonal “gutter” (best 
seen in apical xiexv), labial denticulatiuu indistinct to dis- 
tinct. fine to coarse, composed of approximately 27-30 
denticles; varix groove distinctly excavated. Outer lip 
xvhite, externally pale orange-cream, darkening to a pale 
broxx nish-orange in varix groove adjacent to body xvhorl. 
Aperture x\ide. broader than lip thickness measured ven- 
trallv, cuning in posterior direction, broadest in anterior 
direction. Aperture internally nearly xvhite, darker hand- 
ing shoxving through verv faintly. Parietal xvall convex, 
yyith thin, but distinct and continuous ventral callus, 
forming very indistinct collabral ridge just inside aper- 
ture, extending to columella as a xvash. Second indistinct 
collabral callus ridge present further inside aperture anil 
abruptly ending just posterior to lourth plication, leasing 
distinct gap between them. Profile* of collabral ridge 
even xvith the tops of the plications. Posterior callus in 
fully adult shells forming indistinct, loxv, rounded mound 
barely separated from posterior lip insertion by indistinct 
gap. and continuing in short are toxvard aperture. Left 
antero-ventral callus extending from anterior (Mill ol var- 
ix to level of third plication as heavy deposit somexvhat 
resembling indistinct fasciole, xxith somewhat distinct 
lui roxv between second and third plications. Columella 
nearly straight, plications strong. First columellar plica 
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tion distinct K larger and thicker than other three, dis- 
tinctly raised in ventral profile (best seen in lateral view), 
broadened, flattened, and abruptly merging with ante- 
rior edge. First and second columellar plications com- 
pletely separate. Posterior three plications subequal in 
size, all emerging from aperture to progressively greater 
extent in anterior direction. Space between plications 
subequal, with fourth plication not remote. Posterior 
three plications gradually narrowing distallv. 

Material examined: Paratxpe, AMNH 134492, off 

Mucuripe, Ceara State, Brazil; PMC 939, off Fortaleza, 
Ceara State, Brazil; IBUFRJ 8925, off Fortaleza, Ceara 
State. Brazil: GAC M 1325, off Fortaleza, Ceara State, 
Brazil; GAC M2704, off Fortaleza, Ceara State, Brazil; 
MZUSP 27308, ofl Fortaleza, Ceara State. 

Geographic range: Maranhao State to Rio Grande 

do xXorte State, and Fernando de Noronha Island (figure 
13). 

Remarks: Bullata mattlwwsi has a distinctly apparent 

spire, similar to that of B gueninii but they differ in 
spire height, color pattern, color patter. For comparison 
with congeneric species see specific remarks above and 
dichotomic kev. 

PHYLOCENY AND BIOGEOGRAPHY 

Preliminary results of a cladistic analysis of the genus 
Bullata , using conchological characters, are reported; 
further analysis using anatomical data is intended and 
will be published at the earliest opportunity. 

In this analysis, 22 conchological characters with a to- 
tal of 53 states were used (Appendix). Character polar- 
ization was done through outgroup comparison method 
(Maddison ct al 1984). The tvpe species of Pm mini 
1 lerrmannsen, 1850 [P. pmntnu (Gmelin, 1791 )] was se- 
lected since this genus was proposed as the sister group 
to Bullata by Coovert and Coovert (1995: 92). The clad- 
ogram was calculated using Tree Gardener 2.2 software 
(Ramos, 1998) which is basically a graphic interface for 
Ilennig86 (Farris, 1988). 

A single most parsimonious tree (figure 14) was ob- 
tained (length = 37, Cl = SI HI = 69). The monophvlv 
of Bullata (node 1) is sustained bv 7 svnapomorphies. 
Node 2, containing all species Bullata except B. bullata , 
is sustained by 2 svnapomorphies (presence of posterior 
callus mound, partially thickened ventral callus, spotted 
color pattern). Node 3 is sustained bv 6 svnapomorphies 
(yen' thick external lip, distinct labial denticulation, bev- 
eled area on external lip. narrow’ aperture, furrow on 
anterior callus. lourtb plication not remote). Node 3 
gives origin to 2 branches, out* with B matthewsi and 
B lilacina as terminal species, the other with B largil- 
lirri and B gticniuii. Node 4 is defined by the presence 
of siphonal gutter, ventral callus completely thickened, 
larger first plication, and reversion of color pattern to 
white spots on a brown background. Node 5 is sustained 
by the labial coloration that extends bevond the varix 


Eastern Northern 

Distribution Distribution 




Figure 14. Single most parsimonious phylogenetic tree ob- 
tained from cladistic analysis of species of Bullata based on 
shell characters, Pnmtun pruntnn (Margincllidae) is the out- 
group. Set 1 Appendix 1 


groove, small first plication and an enlarged second pli- 
cation fused with first one. 

Our feeling before the analyses was that B bullata and 
B. matthewsi would group as sister t;ixa, due to similar- 
ities in size and color pattern. But the several sinapo- 
morphies of nodes 2, 3, and 5, not shared bv B. bullata , 
grouped B. matthewsi as sister species ol B lilacina. 

The character optimization used in colour pattern (21) 
is onh one of two equalh parsimonious interpretations. 
Another possibility would he that the spotted pattern ap- 
peared as a parallelism between B. analuciae and node 4. 

Coovert (1986c) proposed that the direct mode of de- 
velopment within a benthic egg capsule present in the 
Marginelliclae would greatly reduce the dispersal abili- 
ties ol its species, confining the distribution of species 
to a single zoogeographic province and main with even 
narrower distributions within these provinces. Scheltema 
(1989) lound that there is significant relationship be- 
tween the lack of planktonic larvae and distribution 
range. The distribution of the species of Bullata confirms 
these statements, with the very narrow distribution rang- 
es of B bullata , B. analuciae, and B ouerrinii and the 
relatively wider, but still confined to parts of the Brazil- 
ian coast, distributions of B. largillicri , B. lilacina , and 
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B. matthcwsi. However, some capabilities for non-larval 
dispersal might be present, most probably by rafting of 
egg capsules and juveniles (Seheltema, 1989; Leal and 
Bouchet, 1991), since these three last species were able 
to colonize, respectively the Vitoria Seamount (Leal, 
1990), and Atol das Rocas and Fernando de Noronha 
Archipelago (Matthew’s and Kempf, 1970). All oi these 
localities are separated from the continental shelf bv 
depths greater than 2000 m, with Atol das Rocas and 
Fernando de Noronha, separated by distances greater 
than 300 km. 

The geographic distribution of the genus along the 
Brazilian coast (figure 13) suggests two major patterns 
of distribution, with a slight overlap due to the extensive 
ranges of B. largillicri and B lilacina : a northern species 
group, comprising B. nuitthcwsi and B lilacina, and a 
eastern species group, comprising B hullata , B analu- 
ciac , B. larpillicri and B. gucninii. The resulting dado- 
gram is congruent, to a certain extent, with these geo- 
graphic groups. The northern group corresponds to 
node 5. The eastern group is paraphyletic and consists 
of node 4 plus B. analuciac and B. hullata 

These patterns appear to follow’ two major oceano- 
graphic current patterns present along the Brazilian 
coast: the northern group, associated with the Guyana 
current and the eastern group, associated with the Brazil 
current. It is possible that the divergent currents along 
with intracapsular mode of development may have con- 
tributed to isolate northern and eastern populations, fa- 
cilitating speciation events. 

Lev to species of Bullata: 

la. Shell with distinct cream spots on caramel- or 

dark-brown background and with faint spiral 
banding 2 

lb. Shell lacking cream spots, color pattern ol lew 

to mam’ bands 4 

2a. First and second cohmiellar plications complete- 
lv separate, subequal in size; parietal callus re- 
stricted to posterior end, not forming collateral 
ridge; aperture much broader than lip thickness; 
fourth plication remote (i.e. distance between 
third and fourth plication distinctly greater than 
distance between second and third); lip lacking 

denticulation, moderately thickened 

Bullata analuciac new species 

2b. Second columellar plication greatly enlarged, 
fused with first; parietal callus moderate to 
heavy; forming weak to distinct collabral ridge; 

fourth plication not remote 3 

3a. Spire completely immersed, usually covered by 
posterior labial insertion; aperture narrower than 
lip thickness, only slightly broader in anterior di- 
rection; parietal and other ventral callus w hite or 
nearly so; lip greatly thickened; third and fourth 
plications distinctly truncate and expanded at 

distal ends Bullata largillich (Kiener, 1841) 

3b. Spire not immersed, slightly apparent, proto- 


conch exposed; aperture as broad or broader 
than lip thickness medially, distinctively broader 
in anterior direction; parietal and other ventral 
callusing brown-tinged; lip moderateh thick- 
ened; third and fourth plications gradually nar- 
rowing clistallv Bullata g ucrrinii new species 

4a. Shell smaller, 1 9—33 mm in length; color rosy- 
brown with 2 distinct light pink broad bands; lip 
strongly denticulate; aperture narrower than lip 
thickness; third and fourth plications distinctly 
truncate at distal ends; lip st rough' denticulate, 
greatly thickened; color pattern of 1 or 2 broad 

spiral color bands 

Bullata lilacina (Sowerbv 1 S45 > 

4b. Shell larger, 34-98 mm in length; color gravish- 
to orange-brown, without distinct broad spiral 
bands, with numerous distinct thin lines of vary- 
ing thickness; lip at most vveaklv denticulate; ap- 
erture much broader than lip thickness; third 
and fourth plications gradually narrowing distal- 
lv, ending in sharp points: color pattern of nu- 
merous, small spiral bands 5 

5a. Lip vveaklv crenulated. with a flattened, broad- 
ened area in anterior direction, forming a weak 
siphonal “gutter"; spire slightly but distinctly ap- 
parent; first plication much stronger than other 
plications and distinctly higher in profile; fourth 
plication not remote, distance between third and 
fourth at most only slightly greater than distance 

between second and third 

. . . Bullata matt lieu si (van Mol and Tursch. 19b7) 
5b. Lip at most faintly crenulated. lacking flattened 
area in anterior direction; anterior 2 columellar 
plications subequal in size; spire immersed, apex 
flattened to depressed, usually covered; first pli- 
cation as strong as or weaker than other plica- 
tions, not higher in profile; fourth plication re- 
mote Bullata hullata (Bom, 1778) 
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Appendix L. Character list and table. 



Character 1. Spire shape, nonadditive, 4 steps. Cl = 75, HI = 0 

[0] — Apparent, conic, \erv low; [1] — Apparent dome-like; [2] — Involute flat; [3]- Involute, sunk. 

Character 2 Posterior labial insertion, nonatklitive, 3 steps. Cl = 66, HI = 0 
[0] — on hotly whorl; [1] — posterior to body whorl; [2] — covering apex. 

Character 3 Varix, nonatklitive, 1 step. Cl = 100, HI = 100 
[0]- narrow; m — wide. 

Character 4: Lap thickness, 1 step. Cl = 100, HI = 100 
[0] — thick; [1] — verv thick; 

Character 5: Labial denticulation, nonatklitive, 2 steps, Cl = 100, HI = 100 
[0] — absent; [I] — crenulated; [2] — distinct; 

Character 6: Labial coloration, nonatklitive, 2 steps. Cl = 100, HI = 100 
[0] — restrict to varix groove; [ll — extending ventrally; [2] — 3 colors; 

Character 7: Anterior beveled area on external lip, 1 step. Cl = 100, HI = 100 
[0] — absent; [ 1 1 — present; 

Character 5: Siplional gutter, I step. Cl = 100, HI 100 
[0] — absent; [1 ] — present; 

Character 9: Aperture width, 1 step. Cl = 100, HI = 100 
[0] — wide;[ 1 ] — narrow; 

Character 10: Ventral callus, 1 step. Cl = 100, HI = 100 
[0] — absent; [1] — present verv sinuous; 

Character 1 1 Callus thickness, additive, 3 steps. Cl = 66, HI = 0 
[0] — thin; [1] — thick locally; [2] — thick all over; 

Character 12: Posterior callus mound, 1 step. Cl = 100, HI = 100 
[0] — absent; [ 1 ] — present; 

Character 13: Anterior callus, 1 step. Cl = 100, HI = 100 
[0] — simple; [1] — fasciole like; 

Character 14: Furrow on anterior callus between second and third plications, 1 step. Cl — 100, HI = 100 
[0] — absent; [1 ] — present; 

Character 15; first plication size, nonadditive, 2 steps. Cl = 100, HI = 100 
[0] — subequal; [1] — small; [2] — large; 

Character 16: first plication in ventral profile, 1 step. Cl = 100, HI = 100 
[0] — normal; [ 1 ] — raised; 

Character 17: second plication. 1 step. Cl = 100, HI = 100 
[0] — subequal: [1] — larger fused with first; 

Character IS: fourth plication, I step. Cl = 100, HI = 100 
[0] — remote; [1] — not remote; 

Character 19: False fifth plication. 1 step. Cl — 100, HI = 100 
[0] — present; [I ] — absent; 

Character 20: Shape of distal end of plications, 2 steps. Cl = 50, HI = 0 
[0]— thin evenly; [!]■ — -truncate; 

Character 21 : Color pattern, nonadditive, 4 steps, Cl = 50, HI = 0 

(0) — few wide bands; [1] — many thin wide bands crossed bv axial lines; [2] — spotted on wide bands; 
Character 22; Size, 2 steps. Cl = 50, HI = 100. 

[0] — small to medium; [1] — large; 


